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Introduction:-

Platelet disorders are relatively common in the general practice of medicine. With availability of automated blood
cell analyzers new indices related to platelet count are also being estimated. Most important parameters among them
are platelet crit (PCT), mean platelet volume (MPV) and platelet distribution width(PDW)®. Platelet activation leads
to changes in platelet shape with increase in platelet swelling leading to an increase in MPV and PDW.? Mean
platelet volume (MPV), the most commonly used measure of platelet size, is a potential marker of platelet reactivity.
The automated cell counter, however, provides an MPV on each whole blood sample that is processed, which makes
possible the study of platelet size in a great variety of clinical conditions.®> Within an individual, platelets are
heterogeneous in size and density. Larger platelets are metabolically and enzymatically more active, and have
greater prothombotic potential .**

Elevated MPV is associated with other markers of platelet activity, including increased platelet aggregation,
increased thromboxane synthesis and B-thromboglobulin release, and increased expression of adhesion molecules.®

Higher MPV and increased PDW have been found in sepsis. It has been demonstrated thatcoagulation and platelet

activation/hyperaggregation can occur in an early phase of sepsis.” In order to obtain a larger surface, platelets
change their discoid shape to a spherical shape during activation. At the same time, pseudopodia formation occurs.
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Platelets with increased number and size of pseudopodia may affect the PDW.®Platelet volume is related to platelet
function and activation as well.’

MPV is an indicator of the average size and activity of platelets. Larger platelets are younger, more reactive and
aggregable. Hence, they contain denser granules, secrete more serotonin and B-thromboglobulin, and produce more
thromboxane A2 than smaller platelets.’***22All these can produce a pro-coagulant effect and cause thrombotic
vascular complications. This suggests a relationship between the platelet function especially MPV and diabetic
vascular complications thus indicating changes in MPV reflect the state of thrombogenesis.****

We know that larger platelets are considered to be metabolically, enzymatically and functionally more active than
the smaller platelets.”®They contain more dense granules and hence are more potent and thrombogenic and this
might be a cause for hyper-lipidemia being a pre-thrombotic state.'®

Platelets play a pivotal role in atherothrombosis, the major cause of most unstable coronary syndromes . Central to
the pathogenesis of occlusive arterial disease is the activation of platelets at sites of vascular injury via
pathologically exaggerated and deregulated versions of the protective mechanisms involved in hemostasis .
Platelets secrete and express a large number of substances that are crucial mediators of coagulation, inflammation,
thrombosis, and atherosclerosis .***° Present study was designed to find out variation in platelet parameter in
different clinical conditions.

Material and method:-

Current study was a retrospective one and it was carried out in pronounced laboratory in India .A total of 1000
subjects were searched in which 178 showed high MPV. From these 178 patients, 111 had other abnormal
parameters also like high Total Count ,lipid and glucose. Rest 67 showed no abnormality hence they were used as
control.

Both OPD and IPD samples were included. Sample collection for OPD patients was centralized for different
sections of central laboratory. IPD samples were collected in wards, ICUs and OTs and transported to IPD sample
collection centre by attendants of the respective wards.From collection centres proper samples and properly filled
forms were distributed to our lab for analysis .EDTA blood samples drawn at admission of the patient were analyzed
in an automated hematology analysis system that measures platelet size using aperture-impedance technology. All
patient samples were processed within 2 hours after venipuncture as recommended in the literature to avoid bias due
to excessive platelet swelling.The reports are validated by a pathologist. After validation these reports are printed
.Reports are also being shown online so that other staffs can also see the report.Every patient is allotted a specific IP
number.This number if entered in the software shows all the tests which were performed on that patients
sample.The values which are high are made bold and they accompany a # and those values which were low were
also bold and accompanied with ~.Along with high MPV other parameters which were included are glucose,total
WBC count,lipid and CKMB.(FIGURE 3)

Results:-
The present study included 1000 cases of hematology among which 178 showed high MPV(>=9).10 cases showed
low MPV(<6.5).Most common age group of high MPV in our study was found to be 20-40 years.(FIGURE 1)
which included 70 cases.Next commonest age group was 41-60years.Least number of cases were found in group
>80 years.
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Figure 1:-
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In this study it was found that males(94 cases) had slightly more increased MPV than females(84 cases).The M:F
ratio came out to be 1.12.

On comparing other biochemical parameters we found that 50 (28%) cases of high MPV also showed high total

WBC count.Majority of the cases showed counts above 11,500 whereas 5 cases were critically high.67 cases out of
178 showed normal total counts.

Hyperglycemia was the second parameter which was compared.It showed higher correlation than other parameters
compared.63 (35.3%) cases showed hyperglycemia.6 cases were critically high.

Next comes lipid profile which showed 23 cases with high levels.Different patients showed different abnormal

parameters.Among these 12 patients showed high triglycerides(TG),11 showed high cholesterol.Majority of patients
showed combined elevation of TG with VLDL & cholesterol with LDL.(FIGURE 2).

Figure 2:-
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The last parameter compared was CKMB which was critical high in all18 patients.
67 patients however showed no biochemical abnormality.
26 patients showed both high glucose and total count.

1111



ISSN: 2320-5407 Int. J. Adv. Res. 4(8), 1109-1114

Figure 3:-
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Discussion:-

A close relationship between MPV and Cardiovascular risk factors, such as hypertension, impaired fasting glucose,
diabetes, hypercholesterolemia and obesity has been demonstrated in several studies. In hypertension and diabetes,
MPV is higher in patients with the progression of basic disease and the presence of target organ damage. In patients
with diabetes, MPV positively correlates with microvascular complications, and severity of angiographically proven
coronary artery disease. In hypertensive patients, MPV levels strongly correlate with severity of subclinical target
organ damage, including carotid atherosclerosis, left ventricular hypertrophy and renal dysfunction.
Hypercholesterolemia, hypertriglyceridemia and abdominal obesity are directly associated with elevated MPV.

We studied 1000 cases among which 178 showed high MPV. Among these 67(37.6%) showed no abnormality
hence they were used as control.

In the present study most common age group of high MPV in our study was found to be 20-40 years.However
DOMAGOJ MARKOVI¢ et al found median age to be 65 years.?* Georg Slavka et al found most common age
range to be 34 to 65 years.?

According to our study males were slightly more affected than females.M:F ratio came to be 1.12. Georg Slavka et
al found female preponderance with F:M ratio:1.3:1.0n the other hand DOMAGOJ MARKOVIé et al found male
(65.7%) preponderance in their studies.

In our study we found that 50 cases(28%) of high MPV also showed leucocytosis. Majority of the cases showed

counts above 11,500 whereas 5 cases were critically high.67 cases out of 178 showed normal total counts.Guclu Eet

al in his studies found high correlation between MPV and sepsis.Out of 288 cases 145(50%) showed high MPV with
te 23

sepsis.

Our study showed higher correlation between hyperglycemia and MPV than other parameters compared.63 (35.3%)
cases showed hyperglycemia out of which 6 cases were critically high.Thomas Alex found that diabetic patients
showed high MPV values.?* This also agreed with the findings seen in studies done by Hekimsoy et al.*® And
Demirtunc et al.*®

According to present study lipid profile was high in 23 cases i.612.9% .Different patients showed different abnormal
parameters.Among these 12 patients showed high triglycerides(TG),13 showed high cholesterol,14 showed high
LDL and 10 showed high VLDL.Majority of patients showed combined elevation of TG with VLDL & cholesterol
with LDL. Grotto et al also found that MPV and PDW were significantly higher in dyslipidemic patients than in
controls.?’Rashihemka et also found similar results in their studies.?®

Lastly we measured CKMB which was critical high in all18 patients and constituted 10.1% of cases. Murat Civan et
al in his studies also found positive correlation between highMPV and CKMB.*
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Conclusion:-

A close relationship between MPV and Cardiovascular risk factors, such as hypertension, impaired fasting glucose,
diabetes, hypercholesterolemia and obesity has been demonstrated in several studies. In hypertension and diabetes,
MPV is higher in patients with the progression of basic disease and the presence of target organ damage. In patients
with diabetes, MPV positively correlates with microvascular complications, and severity of angiographically proven
coronary artery disease. In hypertensive patients, MPV levels strongly correlate with severity of subclinical target
organ damage, including carotid atherosclerosis, left ventricular hypertrophy and renal dysfunction.
Hypercholesterolemia, hypertriglyceridemia and abdominal obesity are directly associated with elevated MPV.

In the present study our results showed positive correlation between high MPV,leucocytosis, hyperglycemia,
hyperlipidemia and high CKMB. Hence high MPV can be used as an early indicator of these parameters.
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